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(54) IMAGE COMPOSITE METHOD AND IMAGE COMPOSITE DEVICE 
(57)Abstract: 

PURPOSE- To attain composite images in which levels of the images are consecutive 
from a dark area till a bright area with a high dynamic range by employing an image 
pickup element whose charge storage time is controlled and calculating a ratio of gains 
for the two images or over whose charge storage time differs. 

CONSTITUTION: An image of an object formed on an image pickup section of an image 
pickup element 1, in which the image is converted into charges. The charge obtained for 
the charge storage time is converted into a voltage depending on the intensity of light 
and the voltage is outputted as an electric signal. Thus, the saturation of the signal is 
not caused even in the case of a high luminous intensity by selecting the charge storage 



time to be short, and conversely the signal with a sufficiently high voltage is obtained by 
selecting the charge storage time long in the case of a low luminous intensity. A signal 
CS 1 corresponding to a short charge storage time and a signal CL 1 corresponding to a 
long charge storage time are repeated in the charge storage time, the signal CS 1 among 
the signals read from a CCD 1 is stored in a memory 2 and read from the memory 2 in 
the same timing when the signal CL 1 is read from the CCD 1. A gain ratio calculation 
means 3 operates a ratio of the signals CS 1 and CL 1 within a prescribed range of 
levels. 
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CLAIMS 
[Claim(s)] 

[Claim 1] About the image photoed by different diaphragm, a gain ratio is 
calculated based on the picture signal of within the limits with a fixed input level. 
After doubling the gain of a picture signal from said gain ratio, a dark part uses 
the data of the image which opened and photoed the diaphragm. A bright part is 
the image composition approach characterized by compounding data using the 
data of the image which extracted and photoed the diaphragm by the weighting 
sum of the image which opened and photoed the image and diaphragm which 
extracted and photoed the diaphragm in both middle. 
[Claim 2] The gain ratio of the image photoed by different diaphragm is the 
image composition approach according to claim 1 characterized by calculating 
as a gain ratio in the level of the average value of the gain ratio in the level 



whose frequency is max within the limits of [ fixed ] an input level, or the gain 
ratio of within the limits with said fixed input level, the median, or the median of 
within the limits with a fixed input level. 

[Claim 3] The gain ratio of the image photoed by different diaphragm is the 
image composition approach according to claim 1 characterized for the gain 
ratio in two or more level of within the limits with a fixed input level by 
interpolation or extrapolating and calculating. 

[Claim 4] The image composition approach according to claim 1 to 3 
characterized by calculating a gain ratio independently to R [ of an input image ], 
G, and B each component or it calculates a gain ratio to the brightness 
component of an input image, R component, or G component. 
[Claim 5] The image synthesizer unit which has a level compression means 
compress into reference level the level of the signal which changed into the rate 
of a standard TV signal the signal by which weighting was carried out to the 
image sensor which can control the charge storage time, a gain ratio count 
means calculate the gain ratio of the image of two or more sheets with which 
said charge storage periods differ, and the level weight means which attaches 
weight according to the signal level of the image of two or more sheets with 



which said charge storage periods differ, or said signal by which weighting was 
carried out and be acquired. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Industrial Application] This invention relates the high photographic subject of the 
dynamic range of the optical reinforcement of a nature to saturation, or the 
image composition approach which carries out image pick-up composition, 
without carrying out black crushing and an image synthesizer unit. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which unite and 
compound gain by the gain ratio of the constant based on the difference in a 
charge storage period about the image picturized as a technique of the image 
composition field on exposure conditions (charge storage period) which are seen 
by JP,6-141229,A (Japanese Patent Application No. No. 288508 [ four to ]), and 
which differ, for example. The memory drawing 16 is the block diagram, 201 
remembers CCD and 202 remembers an image to be, 203 - signal level ~ 
constant twice — the multiplication means to carry out and a level weight means 
by which 204 and 205 add weight according to the level of a picture signal ~ An 
addition means by which 206 adds a picture signal, a speed-conversion means 
by which 207 changes the scan speed of the output signal of the addition means 
206 into one half, a level compression means by which 208 compresses the 



level of a picture signal, and 209 are timing control means which control the 
timing of each block. Actuation of this conventional high dynamic range image 
pick-up equipment is explained below. 

[0003] CCD201 is twice the rate of the usual TV scan, and picturizes by turns the 
picture signal with which the charge storage times differ (that is, diaphragms 
differ) for every field. Among the signals read from CCD201, the short signal of 
the charge storage time is recorded on memory 202, and is read from memory 
202 to the almost same timing as the long signal of the charge storage time 
being read, the signal read from memory 202 - a multiplier 203 - constant twice 
- it is carried out and let theoretically signal level of the same photographic 
subject of the signal with which the charge storage times differ be this level. Next, 
the weight (L, H) according to signal level is attached to each signal with the 
level weight means 204 and the level weight means 205. And it compounds by 
adding with an adder 206, and considers as the image of one sheet. In the 
phase of signal read-out of CCD201, since the compounded image is made into 
the twice [ usual ] as many rate as this, it changes the scan speed of a signal into 
one half so that it may correspond to the scan of a standard TV signal. 
[0004] 



[Problem(s) to be Solved by the Invention] However, with the above 
conventional configurations, by twice [ constant ] as many gain doubling by the 
multiplier 203 according to the charge storage time as this, gain could not be 
doubled correctly, but when picturizing the field where brightness changes 
continuously, it had the technical problem that an inversion and discontinuity of 
brightness arose in the compounded image. That is, according to dispersion, a 
quantization error, etc. of a component, in fact, the gain ratio between the 
images with which it is not theoretically based on an input level, but the charge 
storage times which must be fixed differ does not serve as a fixed value to an 
input level, as shown in drawing 3 . Furthermore, since there are many image 
pick-up systems which perform gamma amendment which controlled the gain 
over gamma curve to an input, i.e., the low brightness input, of low brightness in 
case the image obtained by the image pick-up system accompanied by gamma 
amendment means is compounded, right gain ****** cannot be performed. 
Consequently, the image quality of the image with which the relation (continuity) 
by the overlap section worsened, and was compounded like drawing 4 in the 
picture signal after weighting addition deteriorates. 

[0005] This invention aims at offering the high dynamic range image pick-up / 



composition approach which can output the image with which the gain of the 
image picturized by the different charge storage time to the high photographic 
subject of contrast is correctly doubled according to the level of a picture signal, 
and the signal level of the image by which image pick-up composition was 
carried out becomes continuously in all range, and its equipment in view of this 
point. 
[0006] 

[Means for Solving the Problem] The image sensor which can control the charge 
storage time since this invention attains the above-mentioned purpose, A gain 
ratio count means to calculate the gain ratio of the image of two or more sheets 
with which said charge storage periods differ, It consists of level compression 
means to compress into reference level the level of the signal which changed 
into the rate of a standard TV signal the signal by which weighting was carried 
out to the level weight means which attaches weight according to the signal level 
of the image of two or more sheets with which said charge storage periods differ, 
or said signal by which weighting was carried out, and was acquired. 
[0007] 

[Function] As opposed to the image of two or more sheets from which, as for this 



invention, the charge storage time differs by said configuration After calculating 
a gain ratio based on the signal level and doubling gain with a multiplication 
means, According to each signal level, perform weighting, and the level of the 
signal which added and compounded this image that carried out weighting, or 
the high dynamic range signal which changed into the rate of a standard TV 
signal further, and was acquired is compressed into reference level. An image to 
a dark bright image obtains few images of saturation or a noise. 
[0008] 

[Example] Hereafter, the example of this invention is explained, referring to a 
drawing. Drawing 1 is the block diagram showing the configuration of the image 
synthesizer unit which realizes image composition of a high dynamic range in 
the 1st example of this invention. 

[0009] The image sensor with which 1 performs photo electric conversion of a 
photographic subject in drawing 1 , the memory on which 2 records a picture 
signal, A gain ratio count means by which 3 calculates a gain ratio based on the 
signal level to the differing image of the charge storage time, A multiplication 
means, a level weight means for 4 to respond to five, and for six to respond to 
the level of a picture signal, and to add weight, An addition means by which 7 



adds a signal, a speed-conversion means by which 8 changes the output signal 
of the addition means 7 into the rate of a standard TV signal, A level 
compression means to compress the level of the picture signal with which 9 was 
outputted from the speed-conversion means 8, the timing control means by 
which 10 controls the timing of each block, and 11 are the image composition 
sections. 

[0010] About the 1st example constituted as mentioned above, the actuation is 
explained hereafter. First, image formation of the photographic subject is carried 
out to the image pick-up section of an image sensor (it is called Following CCD) 
1, and it is changed into an electrical signal (charge). Luminous intensity is 
proportional to the amount of charges, transforms into an electrical potential 
difference the charge obtained at the charge storage period, and has structure 
outputted as an electrical signal. Therefore, if the charge storage time is 
shortened, even if optical reinforcement is strong, if the saturation of a signal is 
not generated and the charge storage time is lengthened, a signal also with what 
[ big enough ] has optical weak reinforcement will be acquired. In addition, since 
CCD is a component general to a current emergency, the fundamental actuation 
explanation is omitted. The timing controller 10 controls the charge storage 



period (photo-electric-conversion period) of CCD1 first. 

[0011] The timing which controls to drawing 2 is shown. Drawing 2 shows a 
charge storage period, signal-charge readout timing, a signal-charge fast 
transmission period, and signal readout timing from a top. CL1 with long short 
CS1 of a period and period is repeated successively, and, as for a charge 
storage period, the sum total of CS1 and CL1 becomes an about 1 field period. 
Among the signals read from CCD1, the short signal of the charge storage 
period of CS1 is recorded on memory 2, and is read from memory 2 to the 
almost same timing as the long signal of the charge storage time of CL1 being 
read from CCD1. The gain ratio count means 3 calculates a gain ratio from the 
ratio of the short signal of the charge storage period of CS1 of a fixed input level 
within the limits, and the long signal of the charge storage time of CL1. An 
example of the block diagram of the gain ratio count means 3 is shown in 
drawing 5 . 

[0012] In drawing 5 , the divider with which 11a calculates a comparator and 12 
calculates a gain ratio, the write-in control device with which 18a controls the 
writing to a gain ratio table, and 13a are gain ratio tables which memorize the 
gain ratio for every level of CL1 of the overlap section, or, as for comparator 11a, 



the level of the picture signal of CL1 has not reached the level of the overlap 
section - within the limits of the level of the overlap section - or it judges 
whether saturation level is reached, the result is written in, and it outputs to 
control unit 18a. Let 80 to less than 100% of range of an input level be the 
overlap section in this example. It judges that comparator 11a has not reached 
the level of the overlap section when the level of the picture signal of CL1 is less 
than 80%, less than 100% of case is judged to be within the limits of the level of 
the overlap section 80% or more, and it is judged that 100% of case is saturated. 
[0013] And when the level of the picture signal of CL1 is within the limits of the 
level of the overlap section, a gain ratio is calculated with a divider 12 and 
write-in control-device 18a writes the value of a gain ratio in the address of gain 
ratio table 13a according to the signal level of CL1. Moreover, when the level of 
the picture signal of CL1 has not reached the level of the overlap section, write-in 
control-device 18a does not write the value of a gain ratio in a gain ratio table. It 
is for making only the picture signal of CL1 into a synthetic result about the pixel 
to which the level of the picture signal of CL1 has not reached the level of the 
overlap section in the case of the below-mentioned image composition. And 
when the level of the picture signal of CL1 is saturated (the picture signal level of 



CL1 is 100% o'clock), as for write-in control-device 18a, the picture signal of CL1 
writes the gain ratio at the time of 99% of level (the greatest level which has not 
been saturated) in gain ratio table 13a. 

[0014] Gain ratio table 13a memorizes the gain ratio about each level of the 
overlap section of the picture signal of CL1 , and outputs the gain ratio according 
to the level of the picture signal of CL1. Since level weight H mentioned later 
starts when the level of CL1 has not reached the level of the overlap section, the 
value of a gain ratio becomes arbitrary and a gain ratio is outputted according to 
the level of CL1, it is not necessary to take into consideration about 100% or 
more. The input-output behavioral characteristics to the picture signal of CL1 of 
the gain ratio count means 3 are shown in drawing 6 . In addition, there is no ** 
field **** need and it should just be refreshed for count of the gain ratio by the 
divider 12 for every fixed period. A multiplier 4 multiplies the short signal of the 
charge storage period of CS1 by the gain ratio. 

[0015] Next, weight H corresponding to signal level is attached with the level 
weight means 6. Weight L is attached with the level weight means 5 also to the 
signal corresponding to the charge storage period of CL1. An example of the 
property of each weight is shown in drawing 7 . In drawing 7 , an axis of abscissa 



is the level of an input signal, and an axis of ordinate is the weight to a signal. 
Level weight L considers as the weight of 1 , and 80% of input signal level lowers 
the value of weight linearly from 80% to 100%, and it sets a weight value to 0 for 
it at 100% of input levels. On the other hand, 80% of input signal level makes 
level weight H the weight of 0, the value of weight is linearly raised from 80% to 
100%, and 100% or more of input levels sets all weight values to 1. 
[0016] Thus, weight is attached to the picture signal with which dynamic ranges 
differ, and it compounds by adding with an adder 7, and considers as the image 
of one sheet. This weighting extracts the good part of the condition (part which 
whose S/N is good and does not have saturation) of an image, and the high 
image of a dynamic range is compounded. In the phase of the signal readout of 
CCD1, since the compounded image is made into the twice [ usual / about ] as 
many rate as this, it changes the scan speed of a signal into one half so that it 
may correspond to the scan of a standard TV signal. 

[0017] The level compression means 9 compresses the level of the image after 
composition into 0 to 100% of range. Level compression which maintained the 
subjective contrast sensed at the time of image observation can be performed by 
performing level compression which combined a different level conversion for 



every pixel as shown, for example in Japanese Patent Application No. No. 3457 
[ six to ], and the level conversion which changes with spatial frequency as the 
approach of level compression. 

[0018] According to this example, gain doubling required at the time of 
composition of the image with which charge storage periods differ can be 
performed accommodative based on the gain ratio in each level of the overlap 
section as mentioned above. Moreover, as compared with the approach of fixing 
a gain ratio by the ratio of the conventional charge storage period, since a gain 
ratio is calculated accommodative, exact gain doubling is possible, the level 
range used as the overlap section can be made small, the signal of the direction 
with sufficient S/N is chosen, and an image can be compounded. 
[0019] In addition, when there is sufficient level reappearance capacity for a 
display display as a level compression means of this example, other nonlinear 
approaches which have the approach of carrying out level compression and S 
characteristics in linearity may be used (when not causing the so-called black 
crushing or the so-called white jump). 

[0020] In addition, you may make it calculate the gain ratio in each level based 
on the gain ratio of number level in the gain ratio count means 3 of this example 



instead of memorizing the gain ratio about each level of the overlap section on a 
gain ratio table. Drawing 8 is drawing showing an example of the configuration of 
a gain ratio count means to calculate the gain ratio in each level based on the 
gain ratio of number level. 

[0021] In drawing 8 , the gain ratio table on which the write-in control device with 
which a divider and 18b control a comparator as for 11b, and 12 controls the 
writing to a gain ratio table, and 13b memorize the gain ratio in the number level 
of the overlap section, and 14 are interpolation and a interpolation extrapolation 
means to extrapolate and to output a gain ratio according to the level of CL1, 
about a gain ratio based on the gain ratio data of a gain ratio table. Actuation of 
the above-mentioned configuration is explained below. 

[0022] At the time of 80%, 90%, and 99%, the level of the picture signal of CL1 
writes in a detecting signal which detects this and is different, and outputs 
comparator 11b to control unit 18b. Write-in control-device 18b writes the gain 
ratio calculated with the divider 12 in the address corresponding to each level of 
gain ratio table 13b, only when comparator 11b detects each above-mentioned 
level. Gain ratio table 13b memorizes the gain ratio in the number level of the 
overlap section, and outputs the value of a number required for curvilinear 



interpolation of gain ratios according to the level of CL1. The interpolation 
extrapolation means 14 performs interpolation extrapolation by curvilinear 
interpolation to the value of the gain ratio which gain ratio table 13b outputted, 
and outputs a gain ratio according to the level of CL1. In addition, even if it 
performs linear interpolation as the interpolation approach by the interpolation 
extrapolation means 14, the almost same effectiveness can be acquired. 
[0023] In addition, in the gain ratio count means 3 of the 1st example, the range 
of the level of CL1 which actually calculates a gain ratio may not be the same as 
the range of the overlap section, if it is within the limits of the overlap section, by 
calculating a gain ratio only on level, such as the median of the level range of the 
overlap section, the maximum frequency value, and an average value, can 
lessen capacity of a gain ratio table and can acquire the almost same 
effectiveness. 

[0024] The median of the level range of the overlap section is detectable in the 
gain ratio count section of drawing 5 by setting the disregard level of comparator 
1 1a as the median (90%) of the level range of the overlap section. 
[0025] Drawing 9 is drawing showing an example of the configuration of a gain 
ratio count means by which frequency outputs the gain ratio in the greatest level, 



within the limits of the overlap section. For a maximum frequency brightness 
detection means by which the counter with which 15a and 15b count the 
frequency of each level of the overlap section, the changeover switch which 19a 
and 19b write in with a read-out counter, and changes a counter with a field 
period, and 20 detect the maximum frequency value of the picture signal of CL1 
in the overlap section, and 11c, in drawing 9 , a comparator and 12 are [ a 
write-in control device and 13c of a divider and 18c ] gain ratio tables. 
Changeover switches 19a and 19b are read with a field period, are written in with 
a counter, and change a counter. Whenever Counters 15a and 15b are changed 
to a write-in counter, they are reset, and they count the frequency of each level 
of the overlap section in the field. The maximum frequency brightness detection 
means 20 detects the level of max [ frequency ]. Comparator 11c detects this, 
when the picture signal of CL1 is equal to the level of frequency max. Write-in 
control-device 18c writes the gain ratio calculated with the divider 12 in a gain 
ratio table, when the picture signal of CL1 is equal to the level of frequency max. 
[0026] Drawing 10 is drawing showing the example of 1 configuration of a gain 
ratio count means to output the gain ratio in the average level in within the limits 
of the overlap section. For an average luminance detection means by which the 



counter with which 15a and 15b count the frequency of each level of the overlap 
section, the changeover switch which 19a and 19b write in with a read-out 
counter, and changes a counter with a field period, and 21 detect the average 
luminance value of the picture signal of CL1 in the overlap section, and 11c, in 
drawing 10 , a comparator and 12 are [ a write-in control device and 13c of a 
divider and 18c ] gain ratio tables. The actuation of those other than average 
luminance detection means 21 is the same as that of what was shown in drawing 
9 among the above-mentioned configurations. The average luminance detection 
means 21 calculates the average level of the overlap section from the frequency 
of each level which counter 15a or counter 15b counted. 

[0027] By using the gain ratio in the maximum frequency level and average level 
of the overlap section, capacity of a gain ratio table can be made small, and the 
relation (continuity) by the overlap section at the time of image composition can 
be improved. 

[0028] In addition, in this example, although the example for which the relation 
between an input level and an output level compounds the output signal of a 
linear image pick-up system was shown, the signal after gamma amendment is 
outputted in common image pick-up equipment. The example using such an 



image pick-up system is explained below. 

[0029] Drawing 11 is the block diagram showing the configuration of the image 
synthesizer unit in the 2nd example of this invention. In drawing 11 , the image 
sensor with which 1 performs photo electric conversion of a photographic 
subject, and 17 gamma amendment means, The memory on which 2 records a 
picture signal, a gain ratio count means by which 3 calculates a gain ratio based 
on the signal level to the image with which the charge storage times differ, A 
multiplication means, a level weight means for 4 to respond to five, and for six to 
respond to the level of a picture signal, and to add weight, An addition means by 
which 7 adds a signal, a speed-conversion means by which 8 changes the 
output signal of the addition means 7 into the rate of a standard TV signal, A 
level compression means to compress the level of the picture signal with which 9 
was outputted from the speed-conversion means 8, the timing control means by 
which 10 controls the timing of each block, and 11 are the image composition 
sections. 

[0030] About the 2nd example of this invention constituted as mentioned above, 
the actuation of those other than gamma amendment means 17 is the same as 
that of the 1st example of this invention, gamma amendment means 17 -- and 



(several 1) it has the input-output behavioral characteristics shown in drawing 
12 . 

(Several 1) OUT=IN A gamma (however, A shows a exponentiation) 

In the 1st example of this invention, in case the image with which the charge 

storage times differ is compounded, the image which shows the level of each 

image to (several 3) in the 2nd example of this invention although it compounded 

for being theoretic (several 2) is compounded. 

(Several 2) 

Output level = a1 and input-level output level = a2 and input-level gain ratio = 
a1/a2 (several 3) 

output level = A (a1 and input level) gamma output level = A (a2 and input level) 
gamma gain ratio = A (a1/a2) gamma - here, A shows a exponentiation. What is 
necessary is just to let 90 to 100% of range be the overlap section on the level of 
the picture signal after gamma amendment like the 1st example of this invention 
for the image after gamma amendment, as shown in drawing 13 in order to 
compound 80 to 100% of an input level as the overlap section by gamma= 0.45. 
Therefore, the weight distribution of level weight L and level weight H becomes 
like drawing 14 . 



[0031] According to the 2nd example of this invention, it becomes 
compoundable [ a high dynamic range image ] also about the image after 
gamma amendment as mentioned above with the configuration same with 
compounding the image which has not carried out gamma amendment. 
Moreover, in order to calculate the gain ratio shown in (several 3) from the level 
of image data, even if the value of gamma is strange, it becomes compoundable 
[ the high dynamic range image with which level continued from the dark field to 
the bright field ]. Furthermore, when the input-output behavioral characteristics 
of photo electric conversion differ from the photoelectric transfer characteristic 
shown in (several 3) (there are many image pick-up systems which suppress the 
gain in the low brightness section in order to improve S/N.), in order to calculate 
a gain ratio for every level of image data based on image data, it becomes 
compoundable [ the high dynamic range image with which level continued from 
the dark field to the bright field ]. 

[0032] It seems that in addition, IL-CCD can be used and control of CCD is 
shown in drawing 15 at this time when some continuities of the charge storage 
time are made into a sacrifice although the example of this invention showed the 
example which used FIT-CCD. 



[0033] in addition, the case where a color picture is compounded ~ all the 
examples of this invention - setting - count of a gain ratio -- even [ a brightness 
component, R component, G component, and ********** ] - ******** j t may 
calculate, and the value may be used about other components, and you may 
calculate about each component, respectively. 

[0034] In addition, although it has composition which carries out a speed 
conversion after compounding the image picturized by **** of a TV signal in the 
example of this invention, if resolution of the direction of time amount is 
sacrificed, after compounding the image picturized at the rate of usual, the 
configuration of outputting as it is is also possible, and it is contained in this 
invention. 
[0035] 

[Effect of the Invention] In case the image with which exposure conditions differ 
is compounded as mentioned above according to this invention, it becomes 
exact gain doubling based on the level of a picture signal can be possible, and 
compoundable [ the high dynamic range image with which level continued from 
the dark field to the bright field ]. 

[0036] Moreover, according to this invention, it is not concerned with the 



existence of gamma amendment means, but becomes compoundable [ a high 
dynamic range image ] with the same configuration. 

[0037] Furthermore, according to this invention, when the gamma value of 
gamma amendment means is strange, or when the input-output behavioral 
characteristics of the photo electric conversion of an image pick-up system 
including gamma amendment means differ from a theoretical property somewhat, 
it becomes compoundable [ the high dynamic range image with which level 
continued from the dark field to the bright field ]. 

[0038] As mentioned above, according to this invention, the image with which 
the signal level of the image by which image pick-up composition was carried out 
becomes continuously in all range can be outputted to the high photographic 
subject of contrast, and the effectiveness is large. 
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[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the 1st example of 
the image synthesizer unit of this invention 

[Drawing 2] The timing chart showing the outline of the drive timing of an image 
sensor 

[Drawing 3] Drawing showing the input level at the time of image composition, 
and the property of a gain ratio 

[Drawing 4] The related Fig. of the input level of a synthetic result when a gain 
ratio is not right, and an output level 



[Drawing 5] The block diagram showing the example of 1 configuration of the 
gain count means in the 1st example of this invention 

[Drawing 6] The property Fig. of the gain ratio calculated by the gain count 
means in the 1st example 

[Drawing 7] The weight-distribution Fig. of the level weight means in the 1st 
example 

[Drawing 8] The block diagram showing the 2nd example of a configuration of 
the gain count means in the 1st example 

[Drawing 9] The block diagram showing the 3rd example of a configuration of the 
gain count means in the 1st example 

[Drawing 10] The block diagram showing the 4th example of a configuration of 
the gain count means in the 1st example 

[Drawing 11] The block diagram showing the configuration of the 2nd example of 
the image synthesizer unit of this invention 

[Drawing 12] The input-output-behavioral-characteristics Fig. of gamma 
amendment means in the 2nd example of this invention 

[Drawing 13] Drawing showing the picture signal after gamma amendment in the 
2nd example of this invention 



[Drawing 14] The weight-distribution Fig. of the level weight means in the 2nd 
example of this invention 

[Drawing 15] The timing chart showing the outline of the drive timing of an image 
sensor 

[Drawing 16] The block diagram of the conventional high dynamic range image 
pick-up synthesizer unit 
[Description of Notations] 

1 Image Sensor 

2 Memory 

3 Gain Ratio Count Means 

4 Multiplication Means 

5 Level Weight Means 

6 Level Weight Means 

7 Addition Means 

8 Speed-Conversion Means 

9 Level Compression Means 

10 Timing Control Means 



